Attorney Docket No. P-576 
The invention clainned is: 



l^^method for separating a mixture of polynucleotides, said method comprising: 
applying said mixture of polynucleotides to a polymeric monolith having non- 
polar chromatographic surfaces and eluting said mixture of polynucleotides 
with a mobile phase comprising a counterion agent and an organic solvent, 
wherein said monolith is contained within a fused silica tube having an inner 
diameter in the rarbe of 1 micrometer to 1000 micrometer, 
wherein said mono ith is immobilized by covalent attachment at the inner wall 
of said tube, and 

wherein said mono ith comprises an underivatized poly(styrene- 
divinylbenzene) matrix. 

2. A method of claim 1 wh erein said tube is devoid of retaining frits. 

3. A method of claim 1 wherein said monolith is characterized by having 100,000 to 
200,000 theoretical plates per meter. 

A method of claim 3 whprein said theoretical plates per meter is determined from 
the retention time oflsi/igle stranded p(dT)i8 standard using the following 
equation 



(A^/Z) = (5.54/0 



wherein N is the number of theoretical plates, is the retention time of said 
standard determined during an isocratic elution, wo.s is the peak width at half 
height, and L is the length of the monolith in meters. 

5. A method of claim 4 wherein said tube has an inner diameter of 200 micrometer 

and a length of 60 mm^ wherein during said isocratic elution said monolith has 
a back pressure in the range of 180 to 200 bar, and a flow rate in the range of 
2 to 3 pL/ min at an eluton temperature of 50°C. 

6. A method of claim 1 wherein said mobile phase is devoid of EDTA. 

7. A method of claim 1 whereinlsaid monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl f^odified poly(styrene-divinyl benzene) particles, 
wherein said surface morphology of said monolith is brush-like. 
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8. A method of claim 1 whereiri said monolith has a surface morphology, as 

determined by scanning! electron microscopy, that resembles the surface 
morphology of octadecyli modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 

A method for separating a mixture of polynucleotides, said method comprising: 
applying said mixture of polynucleotides to a polymeric monolith having non- 
polar chromatographic sunfaces and eluting said mixture of polynucleotides 
-with a mobile phase complising a counterion agent and an organic solvent, 
wherein said monolith comDrises an underivatized poly(styrene- 
divinylbenzene) matrix, 

wherein said monolith is contained within a fused silica tube, and 
wherein said monolith is immobilized by covalent attachment at the inner wall 



/ 



A 



Id monolith is contained within said fused silica 
er in the range of 1 micrometer to 1000 



of said tube. 

10. A method of claim 9 wherein 

tube having an inner die 
micrometer, 

1 1 . A method of claim 9 wherein s^id tube is devoid of retaining frits. 

12. A method of claim 9 wherein said monolith is characterized by having 100,000 to 

200,000 theoretical plates pqr meter. 

13. A method of claim 9 wherein said mobile phase is devoid of EDTA. 

14. A method of claim 9 wherein said monolith has a surface morphology, as 

determined by scanning electnpn microscopy, that resembles the surface 
morphology of octadecyl modil|ed poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is brush-like. 

15. A method of claim 9 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 

fe. A method for separating a mixture df polynucleotides, said method comprising: 
applying said mixture of polynucleotides to a polymeric monolith having non- 
polar chromatographic surfaces and eluting said mixture of polynucleotides 
with a mobile phase comprising alcounterion agent and an organic solvent. 
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wherein said monolith comprises an underivatized poly(styrene- 



rantained within a fused silica tube, 
inner diameter in the range of 1 micrometer to 1000 



lengths in the range of 3 

1 7. A method of claim 1 6 where 

18. A method of claim 17 where 



divinylbenzene) matrix, 
wherein said monolith is 
wherein said tube has ar 
micrometer. 

wherein said tube is devdid of retaining frits, and 
wherein said polynucleotides comprise double-stranded fragments having 



19. 



tD 600 base pairs, 
n said mobile phase is devoid of EDTA. 
,n said monolith is immobilized by covalent 
attachment at the inner wall of said tube. 
A method of claim 16 whereip said monolith is characterized by having 100,000 



to 200.000 theoretical plat 
20. A method of claim 16 wherein 



s per meter. 

said monolith has a surface morphology, as 
determined by scanning ekMron microscopy, that resembles the surface 
morphology of octadecyl rwMified poly(styrene-divinylbenzene) particles, 
wherein said surface mo\p\ (ology of said monolith is brush-like. 



21. A method of claim 16 wherein 




said monolith is characterized by having at least 
100.000 theoretical plates per meter. 
22. A method of claim 16 wherein said monolith has a surface morphology, as 
determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 
A method for separating a mixti re of polynucleotides, said method comprising: 
applying said mixture of polynucleotides to a polymeric monolith having non- 
polar chromatographic surfaces and eluting said mixture of polynucleotides 
with a mobile phase comprising a counterion agent and an organic solvent, 
wherein said monolith comprses an underivatized poly(styrene- 
divinylbenzene) matrix, 

wherein said monolith is characterized by having 10,000 to 200,000 
theoretical plates per meter, 

wherein said monolith is cont£ ined within a fused silica tube having an inner 
diameter in the range of 1 micrometer to 1000 micrometer, and 
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wherein said monolith i^ immobilized by covalent attachment at the inner wall 

of said tube. 

24. A method of claim 23 wheVein said theoretical plates per meter is determined 

from the retention time qf single stranded p(dT)i8 standard using the following 
equation: 



(A^/i:) = (5.54/Z.) 



height, and L is the length 
25. A method of claim 23 where 



wherein N \s the number 4)f theoretical plates, tR is the retention time of said 
standard determined during an isocratic elution, wo.s is the peak width at half 

of the monolith in meters. 

id monolith has a surface morphology, as 
determined by scanning ejbiftron microscopy, that resembles the surface 
morphology of octadecyl Modified poly(styrene-divinyl benzene) particles, 
wherein said surface morpnology of said monolith is brush-like 

26. A method of claim 23 whereir said tube is silianized. 

27. A method of claim 23 wherein said tube is devoid of retaining frits. 

28. A method of claim 23 wherein said mobile phase is devoid of EDTA. 

29. A method of claim 23 wherein said monolith has a surface morphology, as 

determined by scanning ele ctron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphrplogy of said monolith is rugulose. 
A method for separating a mix ure of polynucleotides, said method comprising: 

nucleotides to a polymeric monolith having non- 
izes and eluting said mixture of polynucleotides 



applying said mixture of pol> 
polar chromatographic surfa 

with a mobile phase comprising a counterion agent and an organic solvent, 

ained within a fused silica tube having an inner 



wherein said monolith is con 

diameter in the range of 1 micrometer to 1000 micrometer, 
wherein said mobile phase is devoid of EDTA, 
wherein said monolith compr(ses an underivatized poly(styrene- 
divinylbenzene) matrix 
31. A method of claim 30 wherein seAd monolith has a surface morphology, as 
determined by scanning electron microscopy, that resembles the surface 
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morphology of octadecyl modified poly(styrene-divinylbenzene) particles. 

wherein said surface morphology of said monolith is brush-like. 

32. A method of claim 30 wherein said monolith is immobilized by covalent 

attachment at the inner waJI of said tube. 

33. A method of claim 32 whereirti said tube is devoid of retaining frits, 

34. A method of claim 30 whereirisaid monolith is characterized by having 10,000 to 
200,000 theoretical plates Pjer meter. 



35. A method of claim 30 wherein 
determined by scanning ele 



said monolith has a surface morphology, as 
:tron microscopy, that resembles the surface 
morphology of octadecyl mcdified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 
36. A method of claim 30 wherein paid tube has been silanized. 



□ 3/. A method for separating a mixtiire^of polynucleotides, said method comprising: 



applying said mixture of po\ 
polar chromatographic su 
with a mobile phase comfSris 



jcleotides to a polymeric monolith having non- 
|es and eluting said mixture of polynucleotides 
ng a counterion agent and an organic solvent, 
wherein said monolith comprses an underivatized poly(styrene- 
divinylbenzene) matrix, 

wherein said monolith has a surface morphology, as determined by scanning 

jmbles the surface morphology of octadecyl 
modified poly(styrene-divinylblenzene) particles, wherein said surface 
morphology of said monolith is rugulose. 

38. A method of claim 37 wherein said mobile phase is devoid of EDTA. 

39. A method of claim 37 wherein said monolith is contained within a fused silica 

tube having an inner diameter \p the range of 1 micrometer to 1000 
micrometer. 

40. A method of claim 37 wherein said monolith is immobilized by covalent 

attachment at the inner wall of said tube. 

41. A method of claim 37 wherein saidltube is devoid of retaining frits. 

42. A method of claim 37 wherein said monolith is characterized by having 100,000 

to 200,000 theoretical plates per meter. 

43. A method of claim 37 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
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morphology of octadecyl itiodified poly(styrene-divinylbenzene) particles, 

wherein said surface morF hology of said monolith is brush-like. 



4. A method for separating a mixture of polynucleotides, said method comprising: 
applying said mixture of polynucleotides to a polymeric monolith having non- 
polar chromatographic surfaces and eluting said mixture of polynucleotides 
with a mobile phase comprising a counterion agent and an organic solvent, 
wherein said monolith comp[rises an underivatized poly(styrene- 
divinylbenzene) matrix, 

wherein said monolith is contained within a fused silica tube having an inner 
diameter in the range of 1 micrometer to 1000 micrometer, 
wherein said monolith is immobilized at the inner wall of said tube, 
wherein said tube is devoid of retaining frits. 

45. A method of claim 44 wherein said mobile phase is devoid of EDTA. 

46. A method of claim 44 wherein said monolith is contained within a tube having an 

10 micrometer to 300 micrometer. 



.d monolith is immobilized at the inner wall of 



inner diameter in the range of 

47. A method of claim 44 wherein s\ 
said tube and wherein said tulMyh^s been silanized 

48. A method of claim 44 wherein s^M monolith has a surface morphology, as 
determined by scanning eledrdn microscopy, that resembles the surface 

morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morpholoqy of said monolith is brush-like; 

49. A method of claim 44 wherein said monolith is characterized by having 100,000 

to 200,000 theoretical plates perimeter. 

50. A method of claim 44 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 




1 . A device for separating a mixture of polynucleotides, said device comprising: 
a polymeric monolith having non-polar chromatographic surfaces, 
wherein said monolith comprises an underivatized poly(styrene- 
divinylbenzene) matrix, 
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wherein said monolith is contained within a fused silica tube having an inner 

diameter in the range of 1 micrometer to 1000 micrometer, wherein said 

monolith is immobilized by covalent attachment at the inner wall of said tube. 

52. A device of claim 51 wherein said tube is devoid of retaining frits. 

53. A device of claim 51 wherein said monolith is characterized by having 100,000 

to 200,000 theoretical plates per meter. 

54. A device of claim 53 wherein said theoretical plates per meter is detemnined 

from the retention time of single stranded p(dT)i8 standard using the following 
equation: 

ft V 

(A^/L)-(5.54/Z) 



wherein N is the number of theoretical plates, tR is the retention time of said 
standard determined during an isocratic elution, wo.s is the peak width at half 
height, and L is the length of the monolith in meters. 

55. A device of claim 54 wherein said tube has an inner diameter of 200 micrometer 

and a length of 60 mm, wherein during said isocratic elution said monolith has 
a back pressure in the range of 180 to 200 bar, and a flow rate in the range of 
2 to 3 ijU min at an elution temperature of 50°C. 

56. A device of claim 51 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 

57. A device of claim 51 wherein the chromatographic surfaces of said monolith are 

devoid of micropores. 

58. A device of claim 57 wherein said monolith has channels sufficiently large for 

convective flow of said mobile phase. 



59. A device for separating a mixture of polynucleotides, said device comprising: 




a polymeric monolith having non-polar chromatographic surfaces, 
vyherein said monolith comprises an underivatized poly(styrene- 
divinylbenzene) matrix. 



wherein said monolith is contained within a fused silica tube, and 
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wherein said monolith is imnnobilized by covalent attachment at the inner wall 

of said tube. 

60. A device of claim 59 wherein said tube has an inner diameter in the range of 1 

micrometer to 1000 micrometer. 

61 . A device of claim 59 wherein said tube is devoid of retaining frits. 

62. A device of claim 59 wherein said monolith is characterized by having 10,000 to 

200,000 theoretical plates per meter. 

63. A device of claim 59 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is brush-like. 

64. A device of claim 59 wherein said monolith comprises an underivatized 

monolithic stationary phase. 

65. A device of claim 59 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 

66. A device of claim 59 wherein said monolith is devoid of micropores and wherein 

said monolith has channels sufficiently large for convective flow of said mobile 
phase. 



§Y. A device for separating a mixture of polynucleotides, said device comprising: 
a polymeric monolith having non-polar chromatographic surfaces, 
wherein said monolith comprises an underivatized poly(styrene- 
divinylbenzene) matrix, 

wherein said monolith is contained within a fused silica tube, 
wherein said tube has been silanized, and 
wherein said tube is devoid of retaining frits. 

68. A device of claim 67 wherein said monolith is immobilized by covalent 

attachment at the inner wall of said tube. 

69. A device of claim 67 wherein said monolith is characterized by having 100,000 

to 200,000 theoretical plates per meter. 

70. A device of claim 67 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
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morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 

wherein said surface morphology of said monolith is brush-like. 

71. A device of claim 67 wherein said tube has an inner diameter in the range of 1 

micrometer to 1000 micrometer. 

72. A device of claim 67 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 



73. /7\ device for separating a mixture of polynucleotides, said device comprising: 

a polymeric monolith having non-polar chromatographic surfaces, 
wherein said monolith comprises an underivatized poly(styrene- 
divinylbenzene) matrix, 

wherein said monolith is contained within a tube having an inner diameter in 
the range of 1 micrometer to 1000 micrometer, 
wherein said monolith is characterized by having 10,000 to 200,000 
theoretical plates per meter. 

74. A device of claim 73 wherein said monolith is contained within a tube having an 

inner diameter in the range of 1 micrometer to 1000 micrometer. 

75. A device of claim 73 wherein said monolith is immobilized by covalent 

attachment at the inner wall of said tube. 

76. A device of claim 75 wherein said tube is devoid of retaining frits. 

77. A method of ^aim 73 wherein said monolith has a surface morphology, as 

determined scanning electron microscopy, that resembles the surface 
morphology oroctadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surfacejjmorphology of said monolith is brush-like. 

78. A method of claim 73^erein said monolith has a surface morphology, as 

determined by scanpLg electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is rugulose. 



7/9. A device for separating a mixture of polynucleotides, said device comprising: 
a polymeric monolith having non-polar chromatographic surfaces, 
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wherein said monolith comprises an underivatized poly(styrene- 

divinylbenzene) matrix, 

wherein said monolith is characterized by having at least 100.000 theoretical 
plates per meter. 

wherein said monolith is contained within a silanized fused silica tube having 
an inner diameter in the range of 10 micrometer to 1000 micrometer, 
wherein said monolith is immobilized at the inner wall of said tube. 

80. A device of claim 79 wherein said monolith is characterized by having 100,000 

to 200,000 theoretical plates per meter. 

81 . A device of claim 79 wherein said monolith is contained within a tube having an 

inner diameter in the range of 1 micrometer to 1000 micrometer. 

82. A device of claim 79 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is brush-like. 

83. A device of claim 82 wherein said tube is devoid of retaining frits. 

84. A device of claim 79 wherein said monolith has a surface morphology, as 

determined by scanning electron microscopy, that resembles the surface 
morphology of octadecyl modified poly(styrene-divinylbenzene) particles, 
wherein said surface morphology of said monolith is njgulose. 

85. A miniaturized chromatographic system for separating a mixture of 
polynucleotides, said system comprising the device of claim 79. 



8^ A device for separating a mixture of polynucleotides, said device comprising: 
a polymeric monolith having non-polar chromatographic surfaces, 
wherein said monolith has a surface morphology, as determined by scanning 
electron microscopy, that resembles the surface morphology of octadecyl 
modified poly(styrene-divinylbenzene) particles, wherein said surface 
morphology of said monolith is oigulose and brush-like, 
wherein said monolith comprises an underivatized poly(styrene- 
divinylbenzene) matrix, 

wherein said monolith is contained within a fused silica tube having an inner 
diameter in the range of 1 micrometer to 1000 micrometer, 
wherein said monolith is immobilized at the inner wall of said tube. 
87. A device of claim 86 wherein said tube is devoid of retaining frits. 
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88. A device of claim 86 wherein said monolith is characterized by having 100,000 

to 200,000 theoretical plates per meter. 

89. A device of claim 86 wherein said tube has been silanized. 

90. A device of claim 86 wherein said surfaces of said monolith are non-porous. 
5 91. A device of claim 86 wherein said monolith is formed from a polymerization 

mixture including underivatized styrene, a crosslinking agent, and a porogen, 
wherein said porogen comprises tetrahydrofuran. 
92. A device of claim 86 wherein said polynucleotides comprise double-stranded 
fragments having lengths in the range of 3 to 600 base pairs. 
10 93. A method ofV:laim 16 including analyzing eluted polynucleotides by mass 
spectral analysis. 

94. A method of ^Ifflim 23 including analyzing eluted polynucleotides by mass 

^4 spectral anaWsis. 

n ^ 

^ 95. A system of claim 85 wherein said monolith is operatively coupled to a mass 
|45 spectrometer. 

g 96 Va method for desalting a mixture of polynucleotides, said method comprising: 
O ^ applying said mixture of polynucleotides to a polymeric monolith having non- 
rU polar chromatographic surfaces and eluting said mixture of polynucleotides 

p with a mobile phase comprising a counterion agent and an organic solvent, 

^20 wherein said monolith is characterized by having 100,000 to 200,000 

theoretical plated; per meter, 

wherein said nrraiolith comprises an underivatized poly(styrene- 
divinyl benzene) Vnatrix, 

wherein said monolith is contained within a fused silica tube having an inner 
25 diameter in the range of 1 micrometer to 1000 micrometer, 

wherein said monolith is immobilized at the inner wall of said tube. 
A chromatographic device, said device comprising: 

a polymeric monolith having non-polar chromatographic surfaces, 
wherein said monolith comprises an underivatized poly(styrene- 
30 divinylbenzene) matrix, 

wherein said monolith is contained within a silanized fused silica tube having 
an inner diameter in the range of 10 micrometer to 1000 micrometer, and 
wherein said monolith is immobilized at the inner wall of said tube. 
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